The article discusses the features of the regulatory framework regarding voice and speech in the EU and Russia from a copyright and related rights perspective. *5 Russia and the EU have been chosen to explore the possibilities of co-operation in the fi eld of LTs. Because the authors have an in-depth understanding of the Estonian copyright system, the Estonian Copyright Act *6 (CA) is used as an example of implementation of the EU copyright directives.
Both the EU member states and Russia are parties to the majority of international conventions dealing with intellectual property regulation, including the Berne Convention on Literary and Artistic Works *7 (Berne Convention), and the World Intellectual Property Organization (WIPO) Copyright Treaty *8 , which ensures common ground for intellectual property regulation.
The authors evaluate whether the EU and Russian IP laws are compatible with treating voice and speech as an input to the development of language technologies. This is relevant since co-operation between EU and Russian language-technology developers (fi rms, research institutions, etc.) is inevitable. The Russian language cannot be ignored in the development of contemporary and competitive LTs. Therefore, it is crucial to identify potential barriers to co-operation and map legal risks. The authors argue that the diff erences between the EU and Russian IP regulatory frameworks do not constitute major obstacles in joint activities to develop LTs.
The human voice and speech are legally complex phenomena in both jurisdictions. While a plethora of scholars have engaged in discussion of the legal nature of multimedia works *9 that frequently assumes use of voice and speech, very little attention in academic literature is paid to the issues of voice and speech application particularly in the rapidly developing language technologies.
Voice and speech should be diff erentiated in terms of their origin. The voice refers to sound creation and speech to phoneme creation. *10 Hence, a problem of delineating how these objects tie in with the intellectual property concept arises. Should they be considered a single object or two diff erent objects? Speech without an oral component becomes written language (text) that in most cases is subject to copyright protection as a literary work. *11 Voice without speech becomes a personality characteristic that involves a unique combination of voice patterns (vocal qualities, volume, speed, and so forth).
Without relation to speech, voice is not a result of creation by the human mind, and, therefore, it usually cannot be regarded as an object of intellectual property. There are some cases wherein voice is protected as intellectual property (e.g., the voice of a fi ctional character is protected by copyright *12 or by trademark *13 law). Most frequently, voice is treated as a personality characteristic, which is not covered as intellectual property. *14 In this paper, voice is considered as a vocal element of the speech and is examined alongside it.
Within the context of the article, the reference to copyright should be interpreted as encompassing copyright and related rights both.
The Estonian Copyright Act (Autoriõiguse seadus). Entry into force: . .
. English translation available at https:// www.riigiteataja.ee/en/eli/ /consolide ( . . ).
Berne Convention for the Protection of Literary and Artistic Works (as amended on September -.
The voice as personality characteristic in some countries may refer to the image rights (e.g., Germany, Spain, France) and to the data protection legislation.
As objects of intellectual property, voice and speech have a dual meaning. On one hand, voice and speech might be used to create works or make works available to the public (e.g., interpretations, translations, performances). Then they mainly bring in the copyright and related rights concepts. When one speaks about the use of voice and speech in LTs, in this scenario they are processed by LT applications. In other words, voice and speech are considered to be input to the LT applications and, hence, become subject to copyright or related rights protection.
On the other hand, the samples of the human voice and speech are used for the creation of language resources *15 (language datasets), and they constitute an element of the database. Language resources (LRs) are used to create LTs.
For reasons of space and diff erent focus, the article does not address the entire process of the development of language technologies (from raw data to LT products) and the impact of the legal regime associated with the material used to create LT products. These issues are covered in other publications. *16
Protectability of voice and speech via copyright and related rights
To foster co-operation in the fi eld of language technology between Russia and the EU, the treatment of voice and of speech from the perspective of copyright and related rights has to be similar between the two jurisdictions. This section comparatively analyses these regulations to identify potential incompatibilities. The authors' aim is not to provide a comparison of all legal norms regulating copyright and related rights protection in the EU and Russia. The similarity of the legal grounds for such protection allows presuming that the regulations are similar to each other. For instance, a brief comparison of the legislation of Estonia (an example of an EU member state) and Russian regulation exemplifi es that in both countries copyright does not require any offi cial registration *17 , software and databases are protectable *18 , and the duration of copyright is the author's life plus seventy years after his or her death (70 years post mortem auctoris). *19 In this section, the authors concentrate on the material used to develop language technologies. The legal basis for the use of the material is analysed and compared in the next section.
Copyright protection
The key concept behind copyright protection is the originality of the work. Under the Berne Convention, the work may be protected by copyright if it fulfi ls the requirement of originality. *20 The level of originality required is sometimes debated. *21 The EU and Russian copyright legislation do not defi ne originality.
For further discussion of the nature of language resources, see A. Kelli, K. Vider, K. Lindén ( ). The Regulatory and Contractual Framework As an Integral Part of the CLARIN Infrastructure. In: Koenraad de Smedt (ed. The EU copyright rules are harmonised by the CJEU case law, where originality is mainly conceptualised with reference to the author's creativity. The concept of the author's creativity *22 is also used in the Russian copyright rules, which presume the work should be a manifestation of the author's intellect and personality. Under this concept, the work should be new, original, unique, and creative. Therefore, voice and speech can be copyright protected if they are a part of the creative work. The quality of the work and its cultural and artistic merits do not create valid grounds for the exclusion of copyright protection in either of the jurisdictions. However, these works should express an idea or be a derivative work *23 (e.g., translation, a work's adaptation). The author's creativity -and, therefore, the originality requirement -is connected to the author's personality. In this regard, the question of the authorship of the work created by or with the help of language technology needs to be resolved. There are three scenarios for how the work can be created: language technology applications are used as a tool to create a work (e.g., usage of speech-to-text applications to dictate a novel), a language technology application creates a work with a human contribution (e.g., the human analyses the outcomes or selects the valuable results), and the language application creates a work by itself (e.g., sound and music creation *24 , automatic paper generators *25 , painting generation *26 , machine translation without human interaction). *27 In the fi rst scenario, the author of the work is a person who used a language technology application to create a work. In this scenario, the creativity of the author and, therefore, the originality of the work can be easily identifi ed; that makes the created work in most cases copyright protected. In the case of a work created by a technology application with a human contribution or on its own, the question of authorship becomes more complicated. The following example can be provided to illustrate the problem. The combination of speech synthesis, speech analysis, and speech recognition may create a situation wherein the voice from a video (e.g., a lecture, a movie, a performance) is captured, transformed into subtitles, translated, and then vocalised by a synthesised voice without any human interaction in this process. The process described involves three stages, with diff erent results at the end. The fi rst stage is transforming voice into text; the result is the initial text in a written form. The second stage is text translation; the result is translated text. The last stage is transforming the text into a voice; the result is vocalised text.
To be copyright protected, the result of every stage needs to be related to the author's creativity and be original. Human interaction needs to be evaluated for identifi cation of the author. The majority of national jurisdictions in the EU rely on the concept under which the work might be protected by copyright only if it was created with a connection to the author's mind and personality (see the Estonian Copyright Act's §4 (2)), and some jurisdictions state that only humans can be the authors of a copyright-protected work (e.g., France, Germany, Spain, Estonia). The Russian copyright legislation too clearly identifi es the author of the copyrighted work as a human. *28 In this regard, the current EU and Russian copyright regulation do not deem computer-generated works copyright protected. *29 If the minimum eff ort is put in, the person who made this eff ort is deemed the author and the work may be copyright protected. *30 Although there are also other legal issues related to works created by computers (liability for infringement, identifi cation of the person liable, and so forth), they are not addressed here, on account of the focus of the article being elsewhere. Moral rights constitute a legal challenge in the fi eld of language technology in both jurisdictions. In Russia and the majority of the EU countries, copyright rights are divided into two separate groups: moral rights and economic rights. *31 According to the Berne Convention, independently of the author's economic rights, and even after the transfer of the said rights, the author shall have the right to claim authorship of the work and to object to any distortion, mutilation or other modifi cation of, or other derogatory action in relation to, the said work, which would be prejudicial to his honour or reputation. *32 In other words, moral rights have a strong connection with the personality of an author. *33 The scope of moral rights protected by copyright depends on the approach of the national legislation. It is possible to distinguish between Anglo-American (common law) copyright and the Continental-European droit d'auteur approach. The Anglo-American copyright tradition applies very limited protection of moral rights in comparison to the Continental-European approach.
The majority of EU countries and Russia belong to the Continental copyright tradition. This means the author's moral rights are integral to the author's person and non-transferable in both jurisdictions. *34 The strong connection to the author's person and the absence of a legal mechanism for the transfer of the moral rights creates the problem of how the moral rights might be exercised by the author in the case of the development of language technologies. Under the Russian national legislation, the law protects the following moral rights of an author: the right of attribution, the right to one's own name, a right to the integrity of the work, and a right to publish the work. *35 That means that there is always the risk that authors (e.g., employees of the company, individuals who contributed to the product development) can claim the infringement of moral rights. This is related mainly to the integrity right, because there is a need to modify copyright-protected works (e.g., add annotations, metadata, and so forth) while developing language resources used to create language technologies. The exercise of moral rights by third parties can be identifi ed as one of the main challenges connected with the development of language technologies. *36 The strategy for dealing with potential legal risks depends on the specifi c situation. If a company is developing the technology itself, then one way forward to address challenges in both jurisdictions is to obtain the author's prior agreement not to exercise his or her moral rights. This is not a clear-cut solution, but it could still mitigate some risks. European copyright scholars have even suggested a model addressing the consent connected with moral rights in the European Copyright Code (ECC). *37 The European Copyright Code suggests regulating the exercise of moral rights as follows: 'The author can consent not to exercise his moral rights. Such consent must be limited in scope, unequivocal and informed' (Art. 3.5). The model provisions can be relied on as guidelines for drafting.
In the case of language resources acquired to develop LTs, due diligence is required, to clarify the legal situation with regard to moral rights (amendments/adaptations to the original works or agreements on the exercise of moral rights by third parties). ). For instance, according to the UK copyright law, '[i]n the case of a literary, dramatic, musical or artistic work which is computer-generated, the author shall be taken to be the person by whom the arrangements necessary for the creation of the work are undertaken' (Art. ( )). Copyright, Designs and Patents Act . Available at https://www.legislation.gov. uk/ukpga/ / /section/ ( . . ).
Some of the EU countries in their copyright regulations apply another approach, which presumes that the moral and economics rights are integral (e.g., Germany).
Article bis of the Berne Convention.
For further discussion on moral rights, see E. Adeney ( 
Related rights protection
Voice and speech can be protected as objects of related (neighbouring) rights. While copyright protection has a strong connection to the author's personality, which results in the acknowledgement of moral rights, related rights are often connected to the benefi ciary of these rights. Related rights mainly constitute economic rights. However, it should be mentioned that performers have moral rights, as well.
There are three groups of benefi ciaries of related rights: performers, producers, and broadcasting organisations. The application of the protection of the related rights to the voice and speech in the fi eld of language technology depends on how the voice and speech are treated within the technology. Two distinct scenarios can be outlined. The fi rst scenario involves the voice and speech being used in the process of making works available to the public (e.g., in a situation in which the performance was recorded, the rights of the phonogram producers are protected by the related rights). In the second scenario, voice and speech are considered to be input to a digital language resource (an element of the database), and, therefore, sui generis databases *38 fall within the fi eld of related rights. *39 Language technologies (inclusive of those relying on voice and speech) are often used in the process of making works available to the public. Therefore, voice and speech are a part of this process. For instance, in cases of voice and speech that are part of a performance, recording, or broadcasting of an audiovisual work, the identifi cation of legal risks depends on the particular scope of the related rights. This is connected with unlawful usage of the work itself (a publicly available work) and unlawful usage of the recording or broadcasting of the audiovisual work.
In the case of performer's rights, the situation is diff erent, since it is crucial to consider the performer's moral rights as well. The question here is similar to problems of the author's identifi cation as described above for copyright protection.
Voice and speech can also be viewed from the perspective of digital language resources (databases containing language data). The European copyright framework protects databases as copyright-protected works and by sui generis database rights. The sui generis protection relies on related rights. *40 The latter options require that 'qualitatively and quantitatively a substantial investment' has been made in regard of the databases created. *41 The Russian database regulation also presumes two options for database protection, by means of the copyright *42 and by related rights protection, which refers to the concept of 'substantial investments' here also. *43 Samples of voice and speech may constitute content of databases. The EU database directive and the Russian regulation *44 on databases defi ne a database as a 'collection of independent works, data or other materials arranged in a systematic or methodical way and individually accessible by electronic or other means'. *45 The defi nition presents three main characteristics of a database: 1) independence, 2) systematic order, and 3) individual-level accessibility. The independence of the elements means that every element can be removed from the base without damage to other elements of the database *46 (this distinguishes databases, for instance, from novels and fi lms, as they too are composed of separate elements, such as chapters and soundtracks). *47 The systematic order involves the elements being put into and classifi ed in a specifi c order that allows searching the separate elements. At the same time, the European database directive, CJEU court practice *48 , and Russian database regulation do not defi ne the character of the accessibility by electronic means.
Directive / /EC of the European Parliament and of the Council of
March on the legal protection of databases.
As a matter of fact, language resources can cumulatively be protected as copyrighted and sui generis database.
Databases can be protected also by trade secret, competition, and contract law. There are two points that need to be examined from the perspective of language technology: the fi rst one is how these databases are formed and the second is how the technologies that are built on these databases are further distributed to other language technology companies and users. These problems are addressed in part in the following section. However, the entrepreneurial aspects of such distribution fall outside the scope of the article and are investigated in further research.
The creation of digital language resources
The development of language technologies relies on the use of language resources. Language resources constitute a database consisting of text in written and oral form further used for the machine learning process. From the IP perspective, LRs may contain copyright-protected works, performances protected as objects of related rights, and personal data. Language resources are covered with two tiers of rights. The fi rst tier of rights covers material containing language data (text, videos, voice samples, and so forth). The second tier of rights is related to the database itself. It is visualised with the following fi gure: *49
Figure 1: Two tiers of rights covering language resources
It should be emphasised that, to avoid legal risks, it is crucial to address legal issues pertaining to LRs themselves (the database) and the material used to develop LRs. When it comes to LRs as a database, the IP issues could easily be contractually regulated with individuals involved in their development. IP rights can be transferred or extensive licences acquired.
The situation is more challenging with the material used to create language resources. It involves copying of copyright-protected works. Since the focus of this article is on voice and speech, the performer's rights and phonogram producer's rights are relevant as well.
The copyright does not protect all works as such, and to be copyright protected, the work needs to constitute original results in the literary, artistic, or scientifi c domain (e.g., the Estonian Copyright Act, §4 (2)). In this regard, it is possible to specify three categories of works that can be used for the creation of the digital resources: the non-protected works (e.g., legal acts, offi cial documents), 'safe' texts (manuals, technical documents, medical reports, etc.), and copyright-protected works. *50 From the technical perspective, on account of the vast volume of works in a language resource, it is a challenging task to identify the particular category of the works that are used for data mining. Even if it were possible, creation of a language resource based only on the non-protected and safe texts would be not suffi cient to create a sizeable database of good quality. The development of language technologies requires language samples from everyday language usage, which most likely are copyright protected.
Language technology products (e.g., user interfaces, translation tools) do not necessarily contain copyright-protected content. *51 However, if one is to create LT products, there is a need to use language resources having IP-protected material for text and data mining.
A. Kelli, K. Vider, K. Lindén ( ). The Regulatory and Contractual Framework As an Integral Part of the CLARIN Infrastructure. In: Koenraad de Smedt (ed. The Directive on Copyright in the Digital Single Market *52 (Digital Copyright Directive) introduces the concept of text and data mining (TDM) at the EU level. *53 The directive defi nes text and data mining as 'any automated analytical technique aimed at analysing text and data in digital form in order to generate information which includes but is not limited to patterns, trends and correlations' (Art. 2 (2)). *54 Before looking at specifi c copyright exceptions used for TDM, it is necessary to evaluate the nature of text and data mining from a copyright perspective. Max Planck Institute experts have correctly pointed out that TDM is not copyright-relevant activity. They suggest that 'the automated analysis of these contents must be permitted, just as reading by the human being does not require any separate consent by the rightholder'. *55 The main issue here is the right to make copies of copyright-protected works and objects of related rights (performances and phonograms). *56 It should be mentioned that text and data mining could also interfere with the adaptation right (an economic right) and the integrity right (a moral right). The reason is that the material used for TDM should sometimes be annotated.
In a very general way, it can be said that the development of language resources can be based on the exception or consent model.
The Digital Copyright Directive set the following framework for text and data mining for research purposes (Art. 3.7):
1) the exception allows reproductions and extractions to be made by research organisations and cultural heritage institutions in order to carry out, for the purposes of scientifi c research *57 , text and data mining of works or other subject matter to which they have lawful access; 2) copies of works or other subject matter are stored with an appropriate level of security and may be retained for the purposes of scientifi c research, including for the verifi cation of research results; 3) rightholders are allowed to apply measures to ensure the security and integrity of the networks and databases where the works or other subject matter are hosted; 4) any contractual provision contrary to the exceptions is unenforceable. The Russian national legislation has general exceptions allowing free use of copyright-protected works if this usage is not commercial (e.g., use for private, scientifi c, or cultural purposes). *58 There is no specifi c text and data mining exception in Russian copyright law. This does not mean, however, that TDM is not allowed under Russian law, since text and data mining as such is not copyright-relevant activity. Basically, TDM means that certain patterns and information are derived from language data (often protected by copy- The Digital Copyright Directive follows the same line of argument: "Text and data mining can also be carried out in relation to mere facts or data that are not protected by copyright, and in such instances no authorisation is required under copyright law. There can also be instances of text and data mining that do not involve acts of reproduction or where the reproductions made fall under the mandatory exception for temporary acts of reproduction provided for in Article ( ) of Directive / /EC, which should continue to apply to text and data mining techniques that do not involve the making of copies beyond the scope of that exception" (Recital ).
The Digital Copyright Directive specifi es scientifi c research as follows: "The term 'scientifi c research' within the meaning of this Directive should be understood to cover both the natural sciences and the human sciences. Due to the diversity of such entities, it is important to have a common understanding of research organisations. They should for example cover, in addition to universities or other higher education institutions and their libraries, also entities such as research institutes and hospitals that carry out research. Despite diff erent legal forms and structures, research organisations in the Member States generally have in common that they act either on a not-for-profi t basis or in the context of a public-interest mission recognised by the State. Such a public-interest mission could, for example, be refl ected through public funding or through provisions in national laws or public contracts" (Recital ).
Article
, Article , Article , and Article of the Civil Code of the Russian Federation.
right or related rights). The key issue here is the legality of making copies of copyright-protected works and objects of related rights (e.g., performances). The Russian law allows scientifi c use of works, which also covers making copies for research purposes. For instance, the situation was similar in Estonia up until 2016 when a specifi c TDM exception was enacted. *59 Prior to the introduction of the exception, copies for TDM were made under the research exception *60 in the Estonian Copyright Act. *61 Although the EU and Russian approaches to research use (incl. text and data mining) of content protected by copyright and related rights are not identical, they are more or less compatible.
The creation of digital language resources can also be based on the consent of the holder of rights to the works and objects of related rights (licence). When language resources (a database) are created for commercial purposes, the contract model should be applied, since the creation cannot be based on the research exception. For example, in the case of Alisa (Yandex voice assistance), the assistant uses samples of voice taken not only from the app but also from other Yandex services, such as the Yandex navigation system and Yandex taxi service.
Individual consent does not always have to be negotiated. A report on a study of TDM points out that permissive Creative Commons (CC) licences facilitate the use of copyright-protected material without a need to rely on statutory exceptions. *62 Since the focus of this article is on the comparison of the relevant EU and Russian law, contractual models to support TDM are not further explored.
In conclusion, it could be emphasised that the way in which language resources (databases) were created plays an essential role in the further distribution of language technologies. For instance, the speech recognition system developed by Yandex (SpeechKit) is distributed in three ways: as an API, a cloud service, and a program built on the client servers. If language resources are created unlawfully (protected material is used without proper legal basis), the further usage or resale of the products built on the language resources may constitute copyright infringement. Therefore, it is crucial to consider all intellectual property issues when developing language technologies.
Managing legal risks related to the creation and use of language technologies
There is no uniform model for how to manage legal risks arising from the use of material protected by copyright and related rights in the development of language technologies. Each case requires an individual assessment and analysis of the protectability of the material used, the legal grounds for use, and so forth. Despite the limitations cited, the authors still off er a model (in Figure 2 ) applicable in Russia and at the EU level to assess legal risks connected with the use of voice and speech for the development of language technologies:
The amendment was enacted with the passing of the Legal Deposit Copy Act (Säilituseksemplari seadus) on . . . Available at https://www.riigiteataja.ee/en/eli/ /consolide ( . . ).
Estonian Copyright Act, § , clauses and . . Available at https://docplayer.net/ -Study-on-the-legal-framework-of-text-and-data-mining-tdm.html ( . .
).
Figure 2:
The process of assessing the protectability of the material used
The assessment starts with the identifi cation of works containing voice and speech. Then the main characteristics of such a work are mapped: does it express an idea, or should the work be deemed a derivative work for which voice and speech are used in the process of making the work available to the public? After this, the following steps should be taken: 1) if the work expresses ideas, the originality test should be performed; 2) if the work is a derivative work, the authorisation for the use of the initial work should be checked; 3) if the voice and speech are used in the process of making the work available to the public, (a) the benefi ciary of the related rights should be identifi ed and (b) the authorisation for usage of the initial work should be checked. These steps lead to the possibility of outlining and systemising the taxonomy in Table 1 , presenting the groups of legal risks.
